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DETAILED ACTION 
Response to Appeal Brief 

1. Applicant's appeal brief submitted on March 16, 2006 has been received and carefully 
considered. Applicant's arguments iagainst the finaUty of the rejection of the last Office action 
are persuasive and, therefore, the finality of that action is withdrawn. 

2. Claim 2 is cancelled. Claims 1 and 3-6 are currently imder consideration. 

Claim Analysis 

3. A preamble is generally not accorded any patentable weight where it merely recites the 
purpose of a process or the intended use of a structure, and where the body of the claim does not 
depend on the preamble for completeness but, instead, the process steps or structural limitations 
are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. 
Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 

In the instant case, HOWEVER, the secondary cyclone and the primary cyclone 

structures recited in the preamble have been construed to limit the structure of the termination 

system being defined by the body, of the claim. The secondary cyclone and the primary cyclone 

structures are hence treated as claim limitations. The basis for this determination is found at 

MPEP section 21 1 1.02, a portion of which is set forth below: 

I. PREAMBLE STATEMENTS LIMITING STRUCTURE 

Any terminology in the preamble that limits the structure of the claimed invention must 
be treated as a claim limitation. See, e.g.. Corning Glass Works v. Sumitomo Elec. U,SA,, Inc., 
868 F,2d 1251, 1257, 9 USPQ2d 1962, 1966 (Fed. Cir. 1989) (The determination of whether 
preamble recitations are structural limitations can be resolved only on review of the entirety of 
the application "to gain an understanding of what the inventors actually invented and intended to 
encompass by the claim."); Pac-Tec Inc. v. Amerace Corp,, 903 F.2d 796, 801, 14 USPQ2d 
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1871, 1876 (Fed. Cir. 1990) (determining that preamble language that constitutes a structural 
limitation is actually part of the claimed invention). In re Stencel, 828 F:2d 751, 4 USPQ2d 1071 
(Fed. Cir. 1987). (The claim at issue was directed to a driver for setting a joint of a threaded 
collar; however, the body of the claim did not directly include the structure of the collar as part 
of the claimed article. The examiner did not consider the preamble, which did set forth the 
structure of the collar, as limiting the claim. The court found that the collar structure could not be 
ignored. While the claim was not directly limited to the collar, the collar structure recited in the 
preamble did limit the structure of the driver: "[T]he framework - the teachings of the prior art - 
against which patentability is measured is not all drivers broadly, but drivers suitable for use in 
combination with this collar, for the claims are so limited." Id. at 1073, 828 F.2d at 754.). 

Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claim 1 is rejected under 35 U.S.C. 103(a) as being impatentable over Braun et al. (US 
5,079,379) in view of Jones (US 2,634,191). 

Braun et al. (FIG. 1 ; column 2, lines 42-58) discloses an apparatus comprising a primary 
cyclone (i.e., first cyclone 20) and a secondary cyclone (i.e., second cyclone 25), wherein each 
cyclone comprises a leg (i.e., a bottom exit 23) that terminates distally in a radius-curved 
termination (see FIG. .1) that is immersed in a fluidized bed of particles (i.e., bed 10 of mixed 
catalyst and inert particles) and is devoid of movable sealing parts (i.e., no movable sealing parts 
are disclosed or illustrated by Braun et al.). 

Braim et al. is silent as to the individual legs of the primary and secondary cyclones 20,25 
being joined together at a cyclone, separator leg to form a single primary and secondary cyclone 
leg complex where solids collected by both cyclones 20,25 are combined. 
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Jones (column 1, lines 35-48, with emphasis added) teaches that, 

"Solids removed from the effluent gases by the cyclones are returned through a pipe to 
the fluid bed. The pipe, commonly called a "dip-leg," extends below the surface of the 
bed in order to provide a seal against gases which might otherwise be blown upwardly in 
the dip-leg and prevent proper action of the cyclone. Various arrangements of cyclones 
and dip-legs are in use. In some installations cyclones in multiple are used discharging 
solids into a common dip-leg. In others, cyclones in series, or series-parallel are used 
with individual dip-legs'' 

It would have been obvious for one of ordinary skill in the art at the time the invention was made 
to modify the apparatus of Braun et al. such that the legs of the primary and secondary cyclones 
20,25 were joined together at a cyclone separator leg to form a single primary and secondary 
cyclone leg complex, on the basis of suitability for the intended use and absent showing any 
unexpected resuhs thereof, because the provision of a single, common dip-leg for the discharge 
of solids from cyclones in multiple is a conventional cyclone configuration in the art, as 
evidenced by Jones, above. 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Braxm et al. (US 
5,079,379) in view of Jones (US 2,634,191), as apphed to claim 1 above, and further in view of 
Danielsen et al. (U.S. 4,996,028). 

The collective teaching of Braun et al. and Jones is silent as to the specifically recited 
ratio of radius-to-diameter for the single leg termination. In any event, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made to select a ratio of 
1.0 to 3.0 for the ratio of radius-to-diameter for the single leg termination in the modified 
apparatus of Braun et al, since the specific ratio is not considered to confer patentability to the 
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claim since the precise ratio would have been considered a result effective variable by one 
having ordinary skill in the art. Accordingly, one having ordinary skill in the art would have 
routinely optimized the ratio of radius-to-diameter in order to obtain a desired solids level within 
the cyclone diplegs, In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 1980), and where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. Danielsen et al. is 
further provided to evidence the conventionality of providing a single leg termination to the 
distal end of a cyclone dipleg according to the recited configuration, wherein, . . the radius of 
curvature of the tubular body portion 25 preferably is in the range of from about 1 1/2 times to 
about 2 1/2 times the diameter of the tubular body portion 25." Maintaining a pre-determined, 
sufficient, radius of curvature increases, under conditions of use, the stability of the dipleg solids 
level over that of diplegs having straight run tubular body portions, as taught by Danielson. 
(colunm 3, lines 2-10; FIG. 1-2). 

6. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Braun et 
al. (US 5,079,379) in view of Jones (US 2,634,191), as applied to claim 1 above, and fiirther in 
view of Luckenbach (U.S. 4,074,691). 

Regarding claim 4, Braim is silent as to the radius curve termination of the cyclone leg 
(see FIG. 1) being constructed from a succession of straight tube sections arranged in an arcuate 
array. In any event, it would have been an obvious design choice for one of ordinary skill in the 
art at the time the invention was made to select such a construction for the radius curve 
termination in the modified apparatus of Braun et al., on the basis of suitability for the intended 
use and absent showing any unexpected results thereof, because the substitution of known 
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equivalent structures involves only ordinary skill in the art. In re Fout 213 USPQ 532 (CCPA 
1982); In re Susi 169 USPQ 423 (CCPA 1971); In re Siebentritt 152 USPQ 618 (CCPA 1967); 
In re Ruff US USPQ 343 (CCPA 1958). To evidence the conventionally of such a leg 
termination construction, Luckenbach (FIG. 1) teaches a cyclone comprising a dipleg 16 having 
a leg termination constructed of a.pair of interconnected angularly disposed conduit members 12 
and 14, the upper one of which is lineal and connected with the lower vertical portion of the 
cyclone dipleg 16. 

Regarding claim 5, as seen in FIG. 1 of Braun et al., the radius curve at the end of the 
cyclone leg inherently directs the flow of descending mass of solids into a plane orthogonal to 
the ascending gaseous flow, by virtue of the total angle subtended by the radius curve. 

7. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being impatentable over Owen et 
al. (US 3,821,103) in view of Jones (US 2,634,191). 

Regarding claim 1, Owen et al. (FIG. 1; column 3, line 65 to column 4, line 30; column 5, 
lines 19-35) discloses an apparatus comprising a primary cyclone 65 and a secondary cyclone 67, 
wherein a cyclone separator leg joins the lower end of the leg 69 of the secondary cyclone 67 and 
the leg 71 of the primary cyclone 65 to form a single primary and secondary cyclone leg 
complex where solids collected by both cyclones are combined (see FIG. 1), the termination of 
the cyclone separator leg being immersed in a fluidized bed of particles 73. 

Owen et al. is silent as to the cyclone separator leg terminating distally in a radius- 
curved single leg termination that is devoid of movable sealing parts. (Although not specifically 
described by Owen et al., it appears firom the illustration of FIG. 1 that the cyclone separator leg 
does, however, terminate distally with some sort of dip-leg sealing arrangement. The Examiner 
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takes Official Notice that such illustration, inserted below, is commonly used in the art to suggest 
dip-leg sealing arrangements). 



Jones (FIG. 1) teaches a cyclone separator leg (i.e., dip-leg 16) terminating distally in a 
radius curved termination (i.e., bend 20) that is devoid of movable sealing parts (i.e.. During 
normal operation, the dip-leg 16 is open at its lower end and thus devoid of movable sealing 
parts. The seals taught by Jones are only present during the loading of the vessel or start-up. In 
particular, Jones teaches a seal wherein, "the seal itself may be composed either partly or wholly 
of material which fill fuse or otherwise rupture or disintegrate at the desired temperature [during 
normal operation]." See column 2, lines 49-55; and generally, column 2, lines 24-55). 

It would have been obvious for one of ordinary skill in the art at the time the invention 
was made to modify the cyclone separator leg in the apparatus of Owen et al. such that the leg 
terminated distally in a radius curved single leg termination that was devoid of movable sealing 
parts, on the basis of suitability for the intended use and absent showing any unexpected results 
thereof, because the radius curve acts as a baffle against bubbles of air rising through the catalyst 
bed, as taught by Jones (column 4, lines 36-39). 

Regarding claim 6, as shown in FIG. 1 of Owen et ah, the junctibn of the leg 71 of the 
primary cyclone 65 and the leg 69 of the secondary cyclone 67 lies on the side opposite a distal 
end of the cyclone leg termination and higher than the distal end by a distance. Owen et al., 
however, is silent as to precise value of the distance being shown, relative to the diameter of the 
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leg 71 of the primary cyclone 65. In any event, it would have been obvious for one of ordinary 
skill in the art at the time the invention was made to select an appropriate distance (such as the 
recited range) relative to the diameter of the leg 71 of the primary cyclone 65 in the modified 
apparatus of Owen et al., on the basis of suitability for the intended use and absent showing any 
unexpected results, because changes in dimension merely involves ordinary skill in the art. In re 
Rose, 220 F.2d 459, 463, 105 USPQ.237, 240 (CCPA 1955), and where the general conditions of 
a claim are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

8. Claim 3 is rejected xmder 35 U.S.C. 103(a) as being unpatentable over Owen et al. (US 
3,821,103) in view of Jones (US 2,634,191), as applied to claim 1 above, iand further in view of 
Danielsen et al. (U.S. 4,996,028). 

The collective teaching of Owen et al. and Jones is silent as to the specifically recited 
ratio of radius-to-diameter for the single leg termination. In any event, it would have been 
obvious for one of ordinary skill in the art at the time the invention was iriade to select a ratio of 
1 .0 to 3.0 for the ratio of radius-to-diameter for the single leg termination in the modified 
apparatus of Owen et al, since the specific ratio is not considered to confer patentability to the 
claim since the precise ratio would have been considered a result effective variable by one 
having ordinary skill in the art. Accordingly, one having ordinary skill in the art would have 
routinely optimized the ratio of radius-to-diameter in order to obtain a desired solids level within 
the cyclone diplegs. In re Boesch, 617 F.2d. 272, 205 USPQ 215 (CCPA 1980), and where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. ' Danielsen et al. is 
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further provided to evidence the conventionality of providing a single leg termination to the 
distal end of a cyclone dipleg according to the recited configuration, wherein, "... the radius of 
curvature of the tubular body portion 25 preferably is in the range of fi-om about 1 1/2 times to 
about 2 1/2 times the diameter of the tubular body portion 25." Maintaining a pre-determined, 
sufficient, radius of curvature increases, under conditions of use, the stability of the dipleg sohds 
level over that of diplegs having straight run tubular body portions, as taught by Danielson. 
(column 3, lines 2-10; FIG. 1-2). 

9. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Owen et 
al. (US 3,821,103) in view of Jones (US 2,634,191), as applied to claim 1 above, and fiirther in 
view of Luckenbach (U.S. 4,074,691). 

Regarding claim 4, the collective teaching of Owen et al. and Jones is silent as to the 
radius curve termination of the cyclone leg (e.g., the bend 20 shown in FIG. 1 of Jones) being 
constructed from a succession of straight tube sections arranged in an arcuate array. In any 
event, it would have been an obvious design choice for one of ordinary skill in the art at the time 
the invention was made to select such a construction for the radius curve termination in the 
modified apparatus of Owen et al., on the basis of suitability for the intended use and absent 
showing any unexpected results thereof, because the substitution of known equivalent structures 
involves only ordinary skill in the art. In re Fout 213 USPQ 532 (CCPA 1982); In re Susi 169 
USPQ 423 (CCPA 1971); In re Siebentritt 152 USPQ 618 (CCPA 1967); In re Ruff US USPQ 
343 (CCPA 1958). To evidence the conventionally of such a leg termination construction, 
Luckenbach (FIG. 1) teaches a cyclone comprising a dipleg 16 having a leg termination 
constructed of a pair of interconnected angularly disposed conduit members 12 and 14, the upper 
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one of which is lineal and connected with the lower vertical portion of the cyclone dipleg 16. 
Regarding claim 5, as modified above, the radius curve at the end of the cyclone leg in 



into a plane orthogonal to the ascending gaseous flow, by virtue of the total angle subtended by 
the radius curve. 



10. Applicant's arguments with respect to claims 1 and 3-6 have been considered but are 
moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications fi'om the 
examiner should be directed to Jennifer A. Leung whose telephone nxmiber is (571) 272-1449. 
The examiner can normally be reached on 9:30 am - 5:30 pm Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAJR) system. Status information for published applications 
may be obtained firom either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toU-fi-ee). If you would 
like assistance fi-om a USPTO Customer Service Representative or access, to the automated 
information system, call 800^786-9199 (IN USA OR CANADA) or 571-272-1000. 



the modified apparatus of Owen et al. inherently directs the flow of descending mass of solids 
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